The prevalence of diabetes is rising rapidly worldwide, with projections estimating that there will be up to 439 million people globally living with diabetes by 2030 (1) .
Considerable research has confirmed biological and behavioral variables as risk factors for the development of type 2 diabetes (2) . However, the role of psychosocial risk factors, including psychological characteristics, social relationships and stressors, in the development of diabetes has received much less attention. Despite the established link between psychosocial adversity and the development of coronary heart disease (CHD) (3) (4) , and the fact that there is significant overlap in risk factors and underlying pathology between diabetes and CHD (5) , the role of psychosocial risk factors remains under-researched in the diabetes field.
The previous work in this area has shown that psychological characteristics, such as depression and psychological distress (anxiety and depression), independently predict the development of abnormal glucose metabolism (6) (7) (8) . A meta-analyses by Knol et al. indicated that adults with depression had a 37% increased risk of developing diabetes, compared with people with no depression (7) . Limited research has also explored the role of social relationships on diabetes risk, with one Swedish study showing increased odds of up to three times the risk of future diabetes among women with weak emotional support compared with those with strong support, a relationship that was not observed in men (9) .
Only a small number of studies have explored the role of psychosocial stress on the development of diabetes. Stress can be measured as the actual exposure to events assumed to be stressful, or as an individual's interpretation and perception of stressors (10) , and can be assessed across all contexts of life. Work from the Coronary Artery Risk Development in Young Adults (CARDIA) study demonstrated a prospective effect of financial strain on impaired fasting glucose over a 20 year follow-up period (11) . To date, however, the majority of the research in this area has explored the relationship between work-related stress and diabetes (9, (12) (13) (14) (15) (16) (17) (18) ; many studies have used select populations and the findings have been contradictory (13, 17, (19) (20) . Two papers from the Whitehall II study, for example, report inconsistent findings across genders; using a sample of British civil servants, the first paper found a relationship between one measure of work stress, effort-reward imbalance (a model based on the importance of the reciprocal balance between the effort expended at work and the intrinsic and extrinsic rewards received (21) ) and diabetes incidence in men, but not in women (17) . In contrast, a later article demonstrates another measure of work stress, isostrain (the combination of high demands, low control and social isolation (22) ) as a predictor of diabetes incidence in women, but not men (13) . A meta-analysis of the work stressdiabetes literature failed to show statistically significant relationships between any individual aspect of work-related stress and risk of diabetes (23) .
These Whitehall II studies (13, 17) and findings from the cardiovascular literature highlight the potential gender differences in the impact of stress on health, with a number of explanations proposed to explain these variations across gender. Toker et al found a differential inflammatory response to stress between men and women (24) ; in women, burnout and anxiety were associated with C-reactive protein and fibrinogen, while in men, only depression was related to these inflammatory markers. Other studies have demonstrated a similar but heightened stress response with greater impact on cardiovascular risk factors among women compared with men, as a result of increased sensitivity to stress (25) . In addition, different types of stress appear to affect women and men, with women more likely to report stress associated with their social network and men with their work environment (26) .
Although studies have reported an association between more general measures of stress and diabetes risk, this research is limited by its use of cross-sectional data (27) , crude measures of stress and self-reported diabetes (19) , as well as small samples (28) . Furthermore, the findings from such studies are conflicting (17, 27, 29) . It is clear that more prospective work is needed to overcome the methodological inconsistencies of previous studies (23) and understand the impact of different types of stressors on the development of diabetes.
These analyses test the hypothesis that psychosocial stressors are associated with increased development of abnormal glucose metabolism in a national, population-based sample from Australia, using objective markers of glucose tolerance. In addition, we aimed to compare the effects of a marker of perceived stress, with a measure of 'objective' stress experience, stressful life events, to explore possible differential effects on abnormal glucose metabolism according to stress type in men and women.
Methods

Study Population
The Australian Diabetes Obesity and Lifestyle study (AusDiab) baseline methods and response rates have been described in detail elsewhere (30) . The study involved a national, population-based survey of adults aged 25 years in 1999-2000, using a stratified cluster design with sample drawn from 42 randomly selected census collector districts across Australia. Information was collected using a brief household interview, followed by a biomedical examination. Of the adults eligible to participate, 70% completed the household interview, and 55% (n = 11,247) of these completed the baseline biomedical examination (30) . All living eligible participants were invited to attend a follow-up assessment in 2004-2005 (ineligibility was based on refusal for further contact, death, moving abroad, living in a nursing facility classified for high care, or terminal illness). Among the eligible participants, 59% returned for the five-year follow-up where baseline assessment was repeated.
Compared with non-responders, attendees were significantly less likely to be hypertensive, to have a lower level of education attainment, or to be smokers and to have lower 2-hour plasma glucose, glycated hemoglobin, and smaller waist circumferences at baseline. Perceived stress did not vary between attendees and non-responders, although stressful life events were higher among the non-responders.
Baseline measurements
At baseline (and follow-up), the physical examination included blood samples, anthropometric measurements, and questionnaires. All participants, except for those currently receiving treatment for diabetes or who were pregnant, underwent a standard 75-g oral glucose tolerance test (30) . Details on the glucose and lipid assays used between studies can be found in detail elsewhere (2) . Blood pressure was measured using Dinamap or a standard mercury sphygmomanometer, in a seated position after participants had rested for at least 5 minutes. Three readings were taken at 1-minute intervals, with the mean of the first two readings recorded. If the difference between the three readings was greater than 10 mmHg, the mean of the two closest measurements was used. Height, weight and waist circumference were measured by the trained research staff.
Individual-level socioeconomic position data (education and total household income) were collected by an interviewer-administered questionnaire at baseline, as was information on smoking, leisure-time physical activity, and family history of diabetes. Following responses to the question enquiring about the highest educational qualifications received, education was classified into four categories: 1) up to secondary school education; 2) trade/technical certificates; 3) associate degree, undergraduate diplomas, nursing/teaching qualifications; and 4) bachelor degree, post-graduate qualifications. The Active Australia questionnaire measured total leisure-time physical activity in minutes reported for the previous week (31) . Smoking history (current smoker, past smoker, or never smoked) was collected by questionnaire, previously validated in Australian adults (32) . Daily alcohol consumption was assessed with the self-administered Anti-Cancer Council of Victoria food frequency questionnaire (33) . Sedentary behavior was measured using self-reported television viewing as used previously (34) ; this determined the total time spent watching television or videos in the preceding week. As a result of the large number of zero values reported for alcohol and sedentary behavior variables, constants were added to all values and these variables were logarithmically transformed.
Psychosocial adversity was measured at baseline by two scales. Perceived stress was measured using the Perceived Stress Questionnaire (35) , which comprises 30 items assessing perceptions of stress (see table 1 for list of items) over the past year. Respondents were asked to choose their level of agreement with each statement, ranging from almost never to usually on a four-point Likert scale. The Perceived Stress Questionnaire index was derived from the raw scores, and was calculated to range from 0 to 1 (35) (higher scores reflecting elevated perceived stress); these were then categorized into quartiles. The internal consistency for this scale was excellent (Cronbach's α = 0.93). A previous validation study of the Perceived Stress Questionnaire identified four factors of worries, tension, joy and demands, the first three of which represent internal reactions to stress, with demands related to external stressors (36) . These four components were categorized into quartiles and explored in sensitivity analyses in this study.
The 'objective' experience of stress was assessed with a life events scale covering the preceding 12 months (37). This scale lists 13 adverse, (potentially) stressful life events (such as marriage breakdown, financial hardship, and death of a family member) (see table 1 ); experience of each stressor was recorded and summed, and total scores were categorized into four groups (0, 1, 2, 3 or more events). This scale demonstrated satisfactory internal consistency (Cronbach's α = 0.61).
Follow-up measurement of abnormal glucose metabolism
The categories of impaired fasting glucose (fasting plasma glucose 6.1-6.9 mmol/l and 2-hour plasma glucose <7.8 mmol/l), impaired glucose tolerance (fasting plasma glucose <7.0 mmol/l and 2-hour plasma glucose ≥7.8 mmol/l but <11.1 mmol/l), and diabetes (fasting plasma glucose ≥7.0 mmol/l or 2-hour plasma glucose ≥11.1 mmol/l or current treatment with insulin or oral hypoglycemic agents) at five-year follow-up had previously been classified according to the 1999 WHO diabetes classification (38) . These three categories were pooled to comprise the outcome category of incident abnormal glucose metabolism.
Statistical analysis
Comparisons of baseline characteristics between categories of glucose metabolism were conducted using analyses of covariance, logistic regression and Mann-Whitney tests as appropriate, adjusting for age differences, and stratified by gender. The analyses examined the role of baseline perceived stress and stressful life events on the development of abnormal glucose metabolism at follow-up, using logistic regression analyses. Only people with complete follow-up data and normoglycemia at baseline were included (n = 3,759; of the 6290 people who provided glucose tolerance data at follow-up, 1575 with baseline abnormal glucose metabolism were excluded, as well as an additional 956 with missing data across all variables of interest). We tested the impact of these missing data, by comparing the relationship between stress and abnormal glucose metabolism (adjusted only for age and gender) in all participants (including those with missing data for other covariates used in full models, n = 4444) with only those with complete data (for all covariates used in full models, n = 3759). The same stress-abnormal glucose metabolism relationships were observed in both datasets, with a similar proportion of people who developed abnormal glucose metabolism at follow-up and mean values for perceived stress and stressful life events not shown to be appreciably different.
Perceived stress and life events were included individually in the models as the predictor variables. Model 1 included age, gender, and individual-level socioeconomic position (education). Adjustment was made for education to accommodate potential moderation of the relationship between the stressors and abnormal glucose metabolism.
Stress has been shown to have a differential impact on health between men and women (13, 17, 19) , and therefore we explored gender by stress interactions. The interaction between gender and perceived stress was p = 0.059, suggesting the need to stratify by gender. Model 2 incorporated the baseline health behaviors (physical activity, smoking [binary variable, current versus ex-and non-smoker], alcohol consumption, and sedentary behavior). Model 3 included adiposity at baseline (waist circumference), and the final model added the components of the metabolic syndrome, systolic blood pressure (SBPmodeled as a continuous variable, per 10mmHg), triglycerides (logarithmically transformed), high-density lipoprotein (HDL) cholesterol, and baseline fasting glucose levels. In sensitivity analyses, to examine the relationships between perceived and life events stress and abnormal glucose metabolism more closely, gender-stratified analyses included separately each of the four Perceived Stress Questionnaire components (worries, tension, joy, and demands), as well as the individual life events (all modeled in quartiles), in the same logistic regression models described previously. In addition, we stratified the analyses by the glucose tolerance categories, 'prediabetes' (impaired fasting glucose and impaired glucose tolerance) and type 2 diabetes. Statistical analyses were performed using SPSS 18 and the significance level was set at p > 0.05.
Results
Baseline characteristics (table 2)
In analyses of baseline characteristics stratified by gender, there were significant differences between those people who did and did not develop abnormal glucose metabolism over five years. People who developed abnormal glucose metabolism were older (p<0.001), and more likely to be male (p=0.002). After age-adjustment, men and women with abnormal glucose metabolism at follow-up reported lower levels of education (p=0.010 for men, NS for women). Women who developed abnormal glucose metabolism reported higher levels of perceived stress at baseline (p=0.010); this pattern was not observed among men. In general, those who developed abnormal glucose metabolism had lower levels of physical activity (NS for men, p=0.021 for women) and greater central obesity (p<0.001 in both), with less healthy lipid and glucose metabolism profiles. Perceived stress and stressful life events were highly correlated in men and women (Spearman's correlations, p < 0.001, r = 0.41, and p < 0.001, r = 0.49 respectively).
Relationship between perceived stress and abnormal glucose metabolism (table 3)
In women, there was a graded relationship between perceived stress and incident abnormal glucose metabolism after adjustment for age and education (p=0.005, p=0.003 for perceived stress as a continuous variable. A curvilinear relationship was tested by including continuous perceived stress as a squared term in the model; this was non-significant, p=0.79).
Women reporting high levels of stress were significantly more likely to develop abnormal glucose metabolism over five years (ORs for the highest and second highest quartiles, respectively, OR 1.68 (1.06-2.66) and OR 1.89 (1.19-2.99)) compared with those in the lowest quartile. With the inclusion of the baseline health behaviors in Model 2, perceived stress remained a significant predictor of abnormal glucose metabolism at follow-up (for the highest two quartiles, OR 1.63 (1.03-2.59) and OR 1.84 (1.16-2.92)). The relationship between perceived stress and abnormal glucose metabolism persisted after adjustment for adiposity in Model 3 (OR 1.69 (1.06-2.47) in the highest quartile). In the final model, with the inclusion of the metabolic syndrome components and baseline fasting glucose, perceived stress remained a significant predictor of abnormal glucose metabolism (OR 1.61 (1.00-2.58) and OR 1.72 (1.07-2.76), in the highest two quartiles of perceived stress respectively).
In men, perceived stress was not a significant risk factor for abnormal glucose metabolism development over the follow-up period in any of the models (OR 1.22 (0.77-1.94) and OR 1.18 (0.73-1.90) for the highest quartile of perceived stress, in Models 1 and 4, respectively. Perceived stress was tested as a continuous variable, p=0.46, and in a curvilinear relationship with abnormal glucose metabolism, p=0.97).
Sensitivity analyses
To understand more clearly the aspects of perceived stress relevant to the association with abnormal glucose metabolism, we deconstructed perceived stress into the four factors previously identified within the Perceived Stress Questionnaire (36) . The results presented reflect the highest quartile of Perceived Stress Questionnaire component compared with lowest quartile. In women, there was a trend towards worries being a risk factor for abnormal glucose metabolism; however it did not reach significance (OR 2.26 (0.82-6.24)). Tension was shown to be a significant predictor of abnormal glucose metabolism, even after adjustment for covariates (OR 2.15 (1.35-3.44)). The lowest quartile of joy was associated with a significantly increased risk of abnormal glucose metabolism development after adjustment for age and education (OR 1.77 (1.19-2.64)) and health behaviors (OR 1.66 (1.11-2.49)); this relationship was attenuated by the inclusion of adiposity (OR 1.44 (0.95-2.17)).
There was no relationship between demands and abnormal glucose metabolism among women in this sample (OR 1.15 (0.73-1.82)).
Among men, worries and tension did not predict abnormal glucose metabolism development (OR 0.35 (0.05-2.67) and OR 1.13 (0.70-1.83), respectively). Interestingly, low levels of joy increased the risk of incident abnormal glucose metabolism in men (OR 1.56 (1.04-2.35)). The inclusion of health behaviors and adiposity reduced this relationship to non-significance (OR 1.46 (0.96-2.20) and OR 1.42 (0.93-2.16), respectively). Demands did not predict abnormal glucose metabolism in men (OR 1.13 (0.69-1.84)).
In analyses that divided abnormal glucose metabolism into 'prediabetes' (impaired fasting glucose and impaired glucose tolerance) and type 2 diabetes, the relationship between perceived stress and 'prediabetes' was significant (OR 1.48 (1.08-2.02) for the highest quartile compared with lowest). Perceived stress was not a significant predictor of diabetes incidence, although the magnitude of the OR was very similar to the impact of perceived stress on 'prediabetes'(OR 1.46 (0.69-3.10)).
Relationship between stressful life events and abnormal glucose metabolism (table 4)
After age-and education-adjustment (Model 1), there was an inconsistent relationship between life events and abnormal glucose metabolism among women; those in the third quartile of stressful life events were the only group at an increased risk of developing abnormal glucose metabolism (OR 1.68 (1.05-2.69)), compared with people in the lowest quartile of stress (p = 0.056 for trend with total life events included as a continuous variable, there was no curvilinear relationship between life events and abnormal glucose metabolism, p = 0.83) with no change in this pattern after making additional adjustments in Models 2-4.
In men, stressful life events did not predict incident abnormal glucose metabolism at any stage of analyses (OR 1.30 (0.85-2.00) and OR 1.20 (0.77-1.88) for the highest quartile in Models 1 and 4, respectively).
The individual life stressors were separately examined to understand their relative importance; none were found to be independently related to abnormal glucose metabolism after adjustment in men or women.
Discussion
This study provides support for the independent role of stress on the development of abnormal glucose metabolism in women, but not in men. Using objective measures of glucose tolerance and population-based data, these analyses found a dose-response relationship, with women reporting increasing levels of perceived stress at progressively elevated risk for the development of abnormal glucose metabolism over the five-year followup period, compared with people reporting low levels of stress. These findings are important for understanding more about contributing psychosocial influences to the increasing burden of diabetes globally.
Variations between women and men in the impact of stress on abnormal glucose metabolism have been observed previously (9, 13, 17, 19) . Substantial literature supports our link between stress and diabetes risk among women (9, 12-13, 16, 18, 29) , with only a small number of longitudinal studies showing a stronger relationship between different stressors and diabetes (mostly self-reported) among men (17, (19) (20) . A recent study observed that interactions with obesity explained gender differences in the work stress-diabetes association (14) . The authors showed that work stress predicted higher risk of developing type 2 diabetes in the obese but not non-obese women, and yet in men, work stress was associated with a lower risk of diabetes incidence in non-obese but not in obese individuals. This is an interesting finding that requires replication; unfortunately, our sample size was not sufficient in each category of weight status to conduct these interaction analyses. In the literature describing the relationship between CHD and similar psychosocial risk, there is evidence that women may be more sensitive to certain psychosocial risk factors, including stress reactions, emotional stress reactions, burnout, family relationships and daily hassles/satisfactions, than men (25) (26) , and our results are broadly supportive of this.
There are many different ways to measure stress (39) ; this study included data on perceived stress, which assessed stress reactions, as well as the more 'objective' experience of specific stressful events (40) . The degree to which 'objective' stressful events influence one's health is largely affected by the appraisal of the stressful situation (perceptions) (41) .
We were interested in comparing the impact of the perception of stress versus 'objective' stress (life events) on abnormal glucose metabolism. In this study, the development of incident abnormal glucose metabolism was more sensitive to the perception of stress than experience of discrete life events. To explore this further, we examined the separate components of perceived stress to identify the aspects of this scale that were most closely related to glucose metabolism. In women, the three stress reaction components of worries (although not significant), tension, and joy showed an association with abnormal glucose metabolism, whereas, demands, the external assessment of stress (36), did not act as a risk factor. This supports the idea that the internal appraisal and interpretation of the stressor may drive the impact that stress has on our health. Interestingly, joy was the only perceived stress component shown to be associated with abnormal glucose metabolism in men. This could indicate that the aspect of stress influencing the pathways relevant to glucose metabolism in men is the resultant affective response to stress. This is supported by a study examining the relationship between stress, anxiety, and depression on inflammation; in women, markers of stress were significant risk factors for inflammation, while only depression was associated with inflammation in men (24) . We are not aware of other studies that have shown this finding in diabetes, and although supported by work that demonstrates a relationship between depressed affect and diabetes in both men and women (42) (43) , this finding will certainly require replication. The investigation of the potential mediating role of one type of stress on the other's relationship with abnormal glucose metabolism was not possible because the two were too highly correlated to be included in the same model.
The previous studies exploring the role of different types of stressors on diabetes risk have demonstrated ambiguous and inconsistent findings (44) , with a substantial focus on work-related stress (9, (12) (13) (14) (15) (16) (17) (18) . Kumari et al (17) found that the effort-reward imbalance model of work stress predicted diabetes incidence among male civil servants only. This contrasts with a recent paper from the Whitehall II study that showed a relationship between elevated work strain and diabetes incidence among middle-aged women, but not men (13) .
Exploring the role of life events, cross-sectional data from the Hoorn Study indicated that people who had experienced stressful life events during the last five years had a 1.6-fold increase of having undiagnosed diabetes (27) . This was supported by findings from the longitudinal Healthy Women Study (29) , which showed that women who had at least one very severe stressful life event in the preceding six months were more likely to develop the metabolic syndrome over an average 15 year period than those women who reported mild or no stressful events. However, the analysis of the Whitehall II data by Kumari et al. demonstrated no significant relationship between life events and diabetes incidence in men or women (17) . The difference in findings between studies may result from methodological inconsistencies as highlighted in a recent review (39) . These include samples from select populations (13, 17) , failure to include objective measures of diabetes (17, 19, 45) , and reliance on cross-sectional data (12) . Therefore, with the use of objective glucose tolerance and longitudinal data from a population-based sample, this study provides considerable support to earlier research linking stress to diabetes risk.
The need for an exploration of the potential mechanisms linking stress and diabetes has been highlighted (39) . In this study, health behaviors and adiposity had little influence on the relationship between stress and abnormal glucose metabolism. The self-report nature of the behavioral data in this study means that the contributions of these variables may be imprecise, which may partly explain their small impact on the stress-glucose metabolism relationship. Although diet information was collected as part of AusDiab, the lower number of participants with complete diet data meant that its role could not be explored in these models. Despite this, it is possible that the inclusion of adiposity would have captured some of the effects attributable to an unhealthy diet and imperfect measurement of the other behaviors. Previous literature exploring possible mediators in the relationship between stress and diabetes has shown inconsistent results. Most studies combined health behaviors with other covariates making it impossible to identify the potential effects attributable to behaviors (17, (28) (29) . However, studies that specifically explored potential mediators demonstrated results for (20) and against the role of behavioral mediators (13, 27) . Rod et al. found that, using data from the prospective cohort Copenhagen City Heart Study, perceived stress at baseline predicted smoking, physical activity and alcohol-drinking behavior, as well as diabetes levels at baseline after ten years of follow-up (20) . In contrast, data from the Whitehall II Study supported our findings, showing that health behaviors had little impact on relationship between work stress and diabetes incidence (13) . Research using objective behavioral data is needed to accurately measure the extent to which health behaviors mediate the stress-diabetes relationship. Given the remaining significant relationship between perceived stress and glucose metabolism even after multiple adjustment with confounding factors, it is likely that there are other unmeasured direct pathophysiological mechanisms through which stress may influence glucose metabolism. Previous research has suggested that an over-stimulation of the hypothalamic-pituitary-adrenal (46) and sympathetic-adrenal axes (47) and increased inflammation (48) may be involved in these pathways.
Unfortunately, data on cortisol or adrenaline were not available to explore these causal pathways in more depth.
Additional psychosocial data on constructs such as depression and social support were not collected in this study. Depression is a risk factor for incident chronic diseases, in particular CHD (4), and there is evidence (albeit inconsistent (44) ) supporting its role in the development of diabetes (49). Previous studies have also demonstrated social support as a buffer for the detrimental impact of stress on the cardiovascular system (50) (51) . Norburg et al (9) found an interaction between emotional support and work stress on future risk of diabetes; women with strong emotional support appeared to show a reduced risk of diabetes regardless of their stress levels. This study was unable to examine the potential mediating or moderating role of these other psychosocial constructs, nonetheless, the observed relationship between stress and abnormal glucose metabolism implies that coping resources were insufficient to fully compensate for the impact of stress on glucose metabolism.
For these analyses, we used the category of abnormal glucose metabolism as the incident outcome measure instead of diabetes alone. For this, the categories of impaired fasting glucose, impaired glucose tolerance and diabetes were combined, since they share the common pathophysiological mechanisms of insulin resistance and beta cell dysfunction (52) .
Given the short follow-up period of five years, we chose to use a binary classification system indicating a wide spread of hyperglycemia and disordered carbohydrate metabolism. The sensitivity analyses that compared the impact of stress on 'prediabetes' and type 2 diabetes separately indicated that the magnitude of the OR was very similar in both glucose tolerance categories.
Although this was a national, population-based sample, the initial 37% response rate for the AusDiab study (30) at baseline means that the sample may not fully represent the Australian population. For follow-up, the response rate was 59%. However, an additional questionnaire on diabetes status at follow-up. Since there was a trend towards poorer health profiles and increased stress levels among non-responders at follow-up, our sample is likely to have represented a 'healthy' cohort; this may have caused an underestimation of the relationship between stress and abnormal glucose metabolism. The incidence of self-report diabetes was similar in those who responded on the telephone and those who attended the follow-up, and therefore any bias from modest follow up rates is unlikely to impact these results. Other limitations should also be considered. It is possible that people exposed to stress might be more likely to be in contact with their healthcare provider and subsequently more likely to be diagnosed with diabetes. However, this could not have influenced our findings, as we measured both diagnosed and undiagnosed abnormal glucose metabolism.
The single time-point assessment of stress also precluded the measurement of change in stress exposure. However, this potential misclassification would be expected to only dilute findings, rather than generate spurious positive results. It is also possible that, had the assessment of stress been closer to the outcome measurement, the strength of the relationship would have been stronger. However, clearly the direct and indirect mechanisms through which stress impacts glucose metabolism are gradual and not immediate, and sufficient time is needed to detect causal links. As indicated by the Cronbach's alpha score for the life events scale, the internal consistency for this instrument was modest. This has been found previously with life events scales (53), since discrete objective events are less likely to cooccur than perceptions of stress. Despite the concurrent measurement of the predictors and covariates in this study, we are confident that the results observed do not reflect distress baseline systolic blood pressure, triglycerides, HDL cholesterol, and fasting blood glucose.
